Research is divided about the potential of e-service to bridge communication gaps, particularly to diverse user groups. According to the existing body of literature, eservice may either increase or decrease the quality of service received. This study analyzes the level of service received by different genders and ethnic groups when academic and public librarians answer 676 online reference queries. Quality of e-service was evaluated along three dimensions: timely response, reliability, and courtesy. This study found no significant differences among different user groups along any of these dimensions, supporting the argument that the virtual environment facilitates equitable service and may overcome some challenges of diverse user groups.
INTRODUCTION
According to the most recent US Census, 77% percent of the population were White; 12% were Black or African American; 4% were Asian; and 14% of the people in United States were Hispanic (people of Hispanic origin may be of any race). Twelve percent of discussion of the findings and their implications for research and practice. The limitations of this study are illustrated and future research directions are suggested.
BACKGROUND
An attempt to evaluate service equality must first identify appropriate quality dimensions; the level of service provider's performance on these quality dimensions can be then compared across different user groups. This study focuses on service equality by evaluating the quality of direct e-services provided by information professionals to diverse user groups. Evaluation of direct e-services focuses on the technologymediated interaction of the user directly with service providers and is different from the evaluation of indirect e-services that focuses, for example, on information systems and services portfolios, when the user does not interact directly with service providers. This study evaluates the equality of online mediated interactions between service providers and users of virtual reference services. For that reason both virtual reference and eservice evaluations are discussed next.
Evaluation of reference services has been the focus of much research which applied a variety of methods; these methods have focused on the types of questions asked, the accuracy of the information provided by a reference librarian, user satisfaction, librarian's behavior, and library collections (Gross & Saxton, 2002; Saxton & Richardson, 2002) . While some researchers adapted methods from traditional (in person) reference service to evaluate virtual reference services, others recommended the development and use of new ways to evaluate these services (Hernon & Calvert, 2005; McClure, Lankes, Gross, & Choltco-Devlin, 2002; White, 2001) . Traditional reference services evaluation was frequently done through unobtrusive methods .
One of these unobtrusive studies, conducted by Hernon and McClure (1986) , found that librarians' responses are accurate only 55% of time, and generated many replications which consistently verified similar success rates (Saxton & Richardson, 2002) . Whitlatch (1989; emphasized that the unobtrusive method can also be used effectively for virtual reference evaluation and a number of evaluation studies of virtual reference services employed this method Carter & Janes, 2000; Kaske & Arnold, 2002; Shachaf & Horowitz, 2006; Stacy-Bates, 2003; Ward, 2003) . Another measure of traditional reference success rate is based on user satisfaction. Using this measure, studies repeatedly found higher levels of satisfaction than the accuracy levels might indicate, because users' evaluations are often based on librarian behavior rather than accuracy or completeness of the answer (Saxton & Richardson, 2002) . The Reference and User Services Association (RUSA) guidelines for behavioral performance of reference and information service providers (2004a) reflect the users' emphasis on behavior and specify:
In all forms of reference services, the success of the transaction is measured not only by the information conveyed, but also by the positive or negative impact of the patron/staff interaction. The positive or negative behavior of the reference staff member (as observed by the patron) becomes a significant factor in perceived success or failure. This connection has been born out in the work of researchers like Gers and Seward (1985) , who found that "behaviors have a strong influence on performance", and Whitlatch (1990) , who stated "Librarian courtesy, interest, and helpfulness are crucial in providing successful reference service. Libraries must select and retain staff who have these service orientations toward users." Matthew put the Guidelines to a statistical test, and found that they did indeed correlate highly to a successful reference transaction.
(para.4). Thus, one of the predictors of a reference transaction's success can be attributed to the interaction between the user and the librarian (Gers & Seward, 1985; RUSA 2004a; Whitlatch, 1990) . Researchers have focused attention on user -librarian interactions in traditional and virtual reference. Radford (2006) , for example, focused on the interpersonal dimension of virtual reference and identified the relational dimensions that were present in chat reference transcripts.
When evaluating service success rate, researchers and practitioners utilize either a user or librarian's perspective. Each of these perspectives bears valuable results that have implications for research and practice, yet each is limited. There seems to be a strong relationship between users' perceptions of service quality and policies' formulation, implementation, and evaluation. An understanding of the quality of services from the user perspective is crucial and informative as it provides feedback to service providers and administrators. Thus, there have been several efforts to identify the quality dimensions of e-services in general, (e.g., Madu & Madu, 2002; Parasuraman, 1985; Parasuraman, Zeithaml, & Berry, 1988; Yang, Jun, & Peterson, 2004) and virtual services in particular, from the user perspective (e.g., Hernon & Calvert, 2005; O'Neill, Wright, and Fitz, 2001) .
Virtual reference services, like other online services, experienced an extensive growth during the last decade, yet the quality of these online services is frequently perceived to be inferior to traditional face-to-face services (Yang, Jun, & Peterson, 2004) . Over the past three decades researchers have made efforts to uncover the most important dimensions of perceived service quality (e.g., Parasuraman, 1985) ; more recently, these efforts have focused on e-services quality (e.g., Yang, Jun, & Peterson, 2004) . Many of the dimensions for evaluating service quality in the face-to-face environment are as influential in the virtual environment. For example, some of the dimensions include (Parasuraman, 1985) : reliability (accuracy), responsiveness (promptness and timeliness), competence (knowledge and skills), access (approachability and accessibility), courtesy (politeness, respect, and friendliness), security (freedom of risk), understanding (individual attention), communication (explanations), credibility (trustworthiness by name and company name), and tangibles (material resources). Parasuraman, Zeithaml, and Berry (1988) attempt to expand the use of traditional service models to the internet using SERVQUAL, which includes five dimensions (Madu & Madu, 2002) : reliability (dependability and accuracy of service), responsiveness (prompt services), assurance (trust and confidence -based primarily on knowledge and courtesy of employees), empathy (caring and individualized attention to users), and tangibles (appearance of physical facilities and equipment) (Parasuraman, Zeithaml, & Berry, 1988) . Parasuraman, Zeithaml, and Berry's (1988) scale for measuring consumer perceptions of service quality are probably the most widely used (Voss, 2003) . These include:
"Tangible: Physical facilities, equipment, and appearance of personnel; Reliability: Ability to perform the promised service dependably and accurately; Responsiveness: Willingness to help customers and provide prompt service; Assurance: Knowledge and courtesy of employees and their ability to inspire trust and confidence; and Empathy: Caring, individualized attention the firm provides its customers" (Parasuraman, Zeithaml, & Berry, 1988, p. 23 ). Yang, Jun, and Peterson (2004) identified 17 dimensions in the literature, 10 of which indicate customer service quality: responsiveness (prompt response), reliability (accurate and efficient response), competence, access (accessibility of service and contact information), personalization, courtesy, continuous improvement, communication, convenience, and control.
O 'Neill, Wright, and Fitz (2001) applied the SERVQUAL dimensions to examine the quality of online services in an Australian library and focused particularly on contact, responsiveness, reliability, and tangibles. Hernon and Calvert (2005) developed a survey instrument, e-SERVQUAL for libraries, which focuses exclusively on examining library services online. They found that unlike the traditional five dimensions of SERVQUAL (tangible, reliability, responsiveness, assurance, and empathy) the most important dimensions to library users were (in order of importance) ease of use, collections, reliability, customization/ personalization, security/ privacy/ trust, support, ease of access, linkage, flexibility, and web site aesthetic. These efforts have focused on both direct and indirect e-services.
Specific guidelines for the quality of direct e-services of information professionals and librarians have been published by the International Federation of Library Associations (IFLA) digital reference guidelines (International Federation of Library Associations, 2005a), the Reference and User Services Association (RUSA) guidelines for implementing and maintaining virtual reference services (Reference and User Services Association, 2004b), and the RUSA guidelines for behavioral performance of reference and information service providers (Reference and User Services Association, 2004a). Using these guidelines for direct services and Yang, Jun, and Peterson's (2004) dimensions of e-services, this study focuses on the following three quality dimensions:
1. E-service -Responsiveness/ Timely response (Yang, Jun, & Peterson, 2004) . Virtual reference -by acknowledgement of user email questions in a timely manner, providing patrons with responses as quickly as possible, and adherence to stated turnaround policy (International Federation of Library Association, 2005a; Reference and User Services Association, 2004a). 2. E-service -Reliability (Yang, Jun, & Peterson, 2004) .
Virtual reference -by answering the query efficiently and correctly and providing a signature that contains the librarian's name or initials, title, and institution (International Federation of Library Association, 2005a). 3. E-service -Courtesy (Yang, Jun, & Peterson, 2004) .
Virtual reference -by approachability, friendliness, politeness, and professional courtesy (International Federation of Library Association, 2005a; Reference and User Services Association, 2004a; Reference and User Services Association, 2004b ). This study focuses on the equality of e-service among user groups as evaluated on these three quality dimensions. Theses three quality dimensions are central to the professional guidelines and are easily measurable for our research purposes. Service equality is defined as an equal level of quality of services provided to all users, without discrimination on the grounds of race or gender. Overall service quality is reduced when some users receive a lower level of service as measured by the three dimensions of quality evaluated in this study. Thus we examined the following hypotheses:
H1. All user groups will receive an equally timely response. H2. All user groups will receive an equal level of reliable service. H3. All user groups will receive an equal level of courtesy. A timely response is sent to the user within the response time stated on the library policies. Specifically, the amount of time it takes for an answer to be sent to the user should not differ significantly in hours or days among different user groups. A reliable response has two components (Tables 2 and 3): a complete (answers all parts of the request) and accurate response (provides accurate information), and a librarian's signature and contact information. A courteous response includes greetings and thank you; all users should be treated with an equal level of courtesy.
METHOD
Two experiments using scenarios of information needs were conducted among eservices that are provided by libraries in North America. One experiment involved academic libraries and the other experiment involved public libraries. The experimental feature of the study is that the requests differed only in the implicit ethnicity of the user involved in the incidents, which was indicated by the users' names. The academic libraries experiment involved six versions of each request. Each version of the request represented one ethnic group: African American, Hispanic, Asian, and Caucasian, or one religious group identification: Christian (Caucasian), Muslim (Arab), and Jewish. The public libraries experiment involved four versions of each request. Each version of the request represented one ethnic group and one gender: female African-American, male African-American, female Caucasian, and male Caucasian. The targeted e-service received a version of the same request but with a different user name (indicating a different ethnic, gender, or religious affiliation). In this way, it was possible to determine whether e-services provide equivalent service to different groups when salience of diversity (e.g., ethnic group) is not an obvious factor and when all other factors are constant. This method is particularly important when attitude and behavior variability are measured on sensitive variables, such as diversity. To avoid social ramifications, people may monitor their discriminatory behavior more closely if they believe the study is related to race (Bushman & Bonacci, 2004) .
The use of names perceived to be of a particular ethnicity is a common method to examine possible bias (e.g., Bertrand & Mullainathan, 2004; Figlio, 2005) . The names used to represent gender and ethnic groups in the public libraries study are: Latoya Jones (female African-American), Tyrone Jackson (male African-American), Emily Baker (female Caucasian), and Todd Kelly (male Caucasian) (Bertrand & Mullainathan, 2004) .
In their study, Bertrand and Mullainathan examined birth certificates from Massachusetts from [1974] [1975] [1976] [1977] [1978] [1979] to create lists of names most frequently given to African-American and Caucasian infants. They developed a list of 36 names, nine names for each of the four ethnic groups by gender: female Caucasians, female African-Americans, male Caucasians, and male African-Americans. These names were tested and confirmed in a pilot study before being used to examine possible bias in selecting and interviewing job applicants in two cities. Due to the rigorous verification of the names, the authors were confident that most people would assume AfricanAmerican ethnicity for certain names and Caucasian ethnicity for other names. Among the names used in this study were Latoya, Tyrone, Emily, and Todd; we chose these names for the public libraries study as representative of their respective gender and ethnicities. Furthermore, since we portrayed our questioners as adults, the age range of names developed from Bertrand and Mullainathan's study (born in 1974-1979) was appropriate. Since our use of these four names was based upon previous research, we were confident that the assumed gender and ethnicity would be identified by most recipients.
The names used to represent ethnic groups in the academic libraries study are: Latoya Johnson (African-American), Rosa Manuz (Hispanic), Chang Su Asian/Chinese), and Mary Anderson (Caucasian). Representing religious group affiliation the names used were: Mary Anderson (Christian), Ahmed Ibrahim (Muslim), and Moshe Cohen (Jewish). These names were selected from online lists of common baby names.
DATA COLLECTION Study 1 -Academic Libraries
Using The Carnegie Classification of Institutions of Higher Education (The Carnegie Foundation for the Advancement of Teaching, 2000) all doctoral/research universitiesextensive and doctoral/research universities-intensive university libraries were invited by an e-mail sent to the head of the reference department to participate in a study 1 . Two batches of requests were sent, (during the summer of 2005 to 123 ARL libraries and during the winter of [2005] [2006] to an additional 218 doctoral/research universities extensive and intensive), and 54 libraries agreed to take part in the study (for a participation rate of 16%).
A total of 324 queries were sent during the 2005-2006 academic year. In the fall of 2005 138 e-mail reference requests were sent to 23 libraries and during the spring of 2006 186 e-mail reference requests were sent to 31 libraries; each library received one request per week during six consecutive weeks (either during the fall semester or during the spring semester). Each library received five or six different types of requests using six different names and six different e-mail accounts. During the fall semester, every week 23 messages were sent from one e-mail account (one user), one per library, five of each type of question. In order to account for the effect of the rhythm of the semester on the type of question or user names, during the spring semester a different pattern of ending requests was implemented. Every week 31 messages of the same type of question were sent from six e-mail accounts, using six user names, one request per library.
Five reference queries were used in this study in the fall semester and six reference queries were used in the spring semester (of which five were the same queries used in the fall). These are the queries that were sent: (2003, p. 61) , which according to her findings are expected to be answered by more than 90% of the ARL libraries. These requests are likely to be answered by ARL libraries when asked by unaffiliated users because some institutions limit the scope of services that they provide to unaffiliated users, but still answer requests for information specific to that institution. Following these findings, it was expected that most of the participant libraries will respond to unaffiliated users on these three queries. However, it was also expected that academic libraries will not be inclined to answer queries 4-6 when made by unaffiliated users. When the virtual reference service policies of the participant libraries were examined it was found that most of them limit their virtual reference services to unaffiliated users. These policies specify that the library will answer unaffiliated users' requests only when they submit questions that are specific to the library or university. Assuming that reference librarians are aware of the policies for unaffiliated users it was expected that they will not provide support to unaffiliated users with their topical requests, such as question 4. Finally, it was assumed that reference librarians will comply with intellectual property and copyrights laws and will follow the terms of use of electronic journals and databases. Therefore, it was expected that the fifth and sixth requests will be rejected by the participant libraries.
Before the questions were sent, information about each institution was collected to formulate the questions that ask about information unique to the institution. Each institution file included (1) details of a dissertation that was awarded by the institution in 1964 (or the earliest date thereafter) which was identified using Dissertation Abstract, (2) sports team's name as identified from a search on the parent institution website, (3) topics of special collections for the subject query, (4) policies about service restrictions for unaffiliated users and response time. In addition, a full text article that was available via EBSCO Academic Search Premier was selected for the fifth question. It was assumed that any academic library would have access to the full-text of this article, but that due to licensing restriction librarians would be less likely to send the full text of the article.
The counterbalanced method was used to avoid variables confounding. The technique in counterbalancing is to make sure that each user name appears in each position an equal number of times. Each user sent the same number of messages, each library received only one request from each user, and each library received a specific type of request only once. Each week, a different question was received at the reference service of an institution from a different user.
2 Each of the repeated requests, which were sent during the sixth week in the fall semester, was different from the first request an institution received during the first week of data collection. These requests had a different article title, dissertation title, and years but followed exactly the same text.
During the spring semester the sixth question was a different question (Q. 6); all the libraries were asked for the full text of a book chapter.
Study 2 -Public Libraries
During winter and spring 2006, 386 public libraries were recruited for participation using lib-web-cats (Breeding, 2006) , a publicly available directory of libraries throughout the world.
3 Using this directory, a list of public libraries in the United States was created. The first 20 states in the alphabetic list of states were examined and public libraries that provided virtual reference services to their users were identified. For each town, county, or city the main library was selected so the data will represent independent cases. Library consortia, statewide virtual reference services, and cooperative reference services, in which many institutions participate, were not included in the study, since some library consortia involve multi-type and academic libraries, and this study was limited to public libraries. Only libraries that provided a mailto link or a web form specifically for reference questions that users can complete were included in the sample list (Stacy-Bates, 2003) . Surprisingly, only 7.8% of the libraries on the libweb-cat directory provided links to this service. 4 The print version of American Library Directory 2 An example of the chronological order, user name, and type of questions a particular institution received as part of this study during the fall semester is given below. Before the questions were sent, information about each library was collected so the accuracy of responses could be determined. Information about town populations was collected using the Population Finder feature of the U.S. Census (2006) and London temperature averages were drawn from the BBC Weather Service (British Broadcasting Corporation, 2006) . Each library's online catalog was used to determine if they had Romeo and Juliet in their collection; for libraries whose online catalog was inaccessible, we asked them for a recent bestseller, Harry Potter and the Half-Blood Prince. It was assumed that most libraries would have Romeo and Juliet and the latest Harry Potter book (which was borne out in our data collection).
DATA ANALYSIS
All 676 responses to the queries were uploaded into Nvivo 2.0 (324 queries from the academic libraries study and 352 queries from the public libraries study). Nvivo is software that supports qualitative analysis. Using Nvivo facilitates content analysis and the search for frequencies and co-occurrences of codes and attributes. Further, Nvivo matrix capabilities facilitate the identification of patterns among categories and also between categories and attributes. Using SPSS 13.0, one-way ANOVA and cross tabulations were conducted to identify differences among users groups. Content analysis of virtual reference transcripts was applied by other researchers to evaluate the study. Many libraries whose online reference services did not meet this study's criteria did provide links to these other services. quality of the service, the types of questions, and the interpersonal communication between the librarians and the users (Pomerantz, 2005; Radford, 2006) . In order to conduct content analysis of the reference transaction a coding scheme was developed, based on the Reference and User Services Association (RUSA) behavioral guidelines for general and remote reference service (incorporating guidelines for in person reference service where applicable to the online context) and the International Federation of Library Associations (IFLA) guidelines for practitioners of digital reference (International Federation of Library Associations, 2005a; Reference and User Services Association, 2004a). Table 2 presents the coding scheme used to code the transactions in both studies. In addition, each transaction was assigned values according to attributes, which describe the user name, institution code, request type, and response time. Then each transaction was classified according to the attributes and categories. After all the transactions were coded by one coder 10% of the data was coded by a second coder to evaluate the level of inter-coder reliability. The coding was followed by a discussion among the coders that clarified codes and modified the coding scheme. Coding by the two coders continued until an acceptable level of agreement between the two coders was reached for each set of codes. The final result of the inter-coder reliability was Cohen's Kappa = .787 for the academic libraries study and Cohen's Kappa =1 for the public libraries study. ……………………………………………………………………………………………………… Insert Table 2 approximately here ………………………………………………………………………………………………………
RESULTS

Study 1 -Academic Libraries
The content analysis of the 324 e-mail transactions revealed differences and similarities in the quality of service that virtual reference librarians provide to various users groups. Table 3 summarizes the frequencies of codes by user group. Each of the ethnic or religious groups is represented by a shorter version of the names using the first name of the user (for example, Mary instead of Mary Anderson). ……………………………………………………………………………………………………… Insert Table 3 approximately here ………………………………………………………………………………………………………
Timely response
As can be seen in Table 4 the average amount of time it took to respond to users' requests differs among users, yet, these differences are not statistically significant. A one-way analysis of variance was conducted to evaluate the relationship between the response time and users. The ANOVA was not significant, F (5,318) = 1.969, p = .083. Thus we conclude that there are no significant differences among user groups in terms of ethnicity and religion. ……………………………………………………………………………………………………… Insert Table 4 approximately here  ……………………………………………………………………………………………………… H1 was supported; all users receive the same level of service in terms of timeliness of the response.
Reliability
An indication of reliability of e-services is evaluated based on the provision of contact information and name of the service provider with departmental affiliation. These are most likely defined in e-services policies and are not supposed to vary among user groups. The frequencies of inclusion of names, department affiliation, or contact information are described in Table 3 as part of the reliability indicators.
Two way contingency tables analyses were conducted to evaluate whether the inclusion of the librarian's name, department name, or contact information was different among users. Librarian's name and users were found not to be significantly related, Pearson ⎟2 (5, N = 324) = 8.348, p = .138, Cramer's V = .158. Department name and users were found not to be significantly related, Pearson ⎟2 (5, N = 324) = 2.156, p = .827, Cramer's V = .082. Contact information and users were found not to be significantly related, Pearson ⎟2 (5, N = 324) = 6.254, p = .282, Cramer's V = .139. There are no significant differences among different user groups.
A second important indicator of service reliability is the accuracy and completeness of the responses that were received by the different user groups. Accuracy was evaluated for the answers to the dissertation and population questions only, using either Dissertation Abstracts for the dissertation question and the source provided by the librarian or the U.S. Census for the population question. Completeness was evaluated based on whether all parts of a multi-part question had been answered, or whether the specific task requested had been preformed. Two way contingency tables analyses were conducted to evaluate whether the completeness of the responses was different among users, and whether the accuracy of the responses was different among users. Completeness and users were found not to be significantly related, Pearson ⎟2 (5, N = 324) = 1.533, p = .909, Cramer's V = .076. Accuracy and users were found not to be significantly related, Pearson ⎟2 (5, N = 324) = 3.356, p = .645, Cramer's V = .102. All users were treated equally in terms of completeness and accuracy of the responses.
H2 was supported; all users receive the same level of service in terms of reliability.
Courtesy
Another indication of the quality of service is the way the e-service provider addresses the user. The use of honorifics and greetings indicate a higher level of politeness and the use of first name indicates a higher level of friendliness (in the United States). Similarly, including "thank you for using the service" in the message is another indication of courtesy. The frequencies of greetings, thank you, honorifics, and first name in the responses for each user group are described in Table 3. A two way contingency table analysis was conducted to evaluate whether the use of first name in the response was different among users. Use of first name and users were found to be significantly related, Pearson ⎟2 (5, N = 324) = 13.831, p = .017, Cramer's V = .207. Follow-up pairwise comparisons were made to evaluate the differences among users. The Tukey's HSD method was used to control for type I error at the .05 level across all six comparisons. The significant pairwise differences were between Chang Su and all other users.
A two way contingency table analysis was conducted to evaluate whether the use of hello in the response was different among users. Use of hello and users were found not to be significantly related, Pearson ⎟2 (5, N = 324) = 3.956, p = .556, Cramer's V = .11. The frequencies for full name and honorifics per cell were less than five for some users; cross-tabulation in these cases could not be meaningful and therefore was not conducted. It should be emphasized that the frequencies show that Mary is addressed with honorific twice as many times than Moshe, Latoya, Ahmed, or Chang. Also, Chang Su is never addressed with an honorific and is addressed much less frequently by first name than other users, but instead is addressed much more by full name. Traditionally, Chinese names place the surname before the given name, which may make it more difficult to distinguish between the two. For that reason it is possible that librarians are confused about Chinese first names and address Chang Su by full name in order to cope with this confusion. Thus the ways in which librarians address different users vary, but this variation is not statistically significant and does not indicate inequality in the level of service provided. H3 was supported; all users receive the same level of service in terms of courtesy.
Study 2 -Public Libraries
The content analysis of the 352 e-mail transactions revealed differences and similarities in the quality of service that virtual reference librarians in public libraries provide to various users groups. Three hundred fifty two queries were sent to 88 libraries and some libraries sent multiple messages in response to the queries; some of these were automatic responses. Ninety four (26.7%) queries received no response (Latoya -23 queries; Emily -23 queries; Tyrone -23 queries; and Todd -25 queries). 
Timely response
As can be seen in Table 4 the average amount of time it took to respond to users' requests differs among users. It is evident that Tyrone is getting the quickest reply and the best level of service. It is also obvious that Todd is getting the worst level of service as it takes on average much longer for librarians to reply to his requests.
A one-way analysis of variance was conducted to evaluate the relationship between the response time and users. The ANOVA was not significant, F (3, 297) = 1.18, p = .318. Thus we conclude that there are no significant differences among user groups.
H1 was supported; all users receive the same level of service in terms of timeliness of response.
Reliability
Accuracy and completeness of responses were evaluated for each of the users to indicate level of e-service reliability. Table 5 provides frequencies for complete, partial and accurate responses for each question type. Complete responses included an answer to the question (such as the population of the town) as well as specific reference information. Partial responses included either the information sought, or reference information, but not both. Accurate answers were those that matched the data located via authoritative sources, such as the U.S. Census for population figures. A two-way contingency table analysis was conducted to evaluate whether response accuracy was different among the four users. As can be seen in Table 6 , accuracy, complete, or partial responses were found to not be significantly related to the four users. Completeness and users were found not to be significantly related, Pearson ⎟2 (3, N = 352) = 2.769, p = .429, Cramer's V = .089. Accuracy and users were found not to be significantly related, Pearson ⎟2 (3, N = 352) = 1.46, p = .692, Cramer's V = .064. Complete and accurate answers were found not to be significantly related to ethnicity or gender (Table 6 ). A two-way contingency table analysis was conducted to evaluate whether complete, partial, and accurate responses differed based on gender or ethnicity. Table 7 Complete and accurate answers were found not to be significantly related to ethnicity, or gender (Table 7) . No differences were found based on users, ethnicity, or gender. All users were treated equally in terms of accuracy and completeness of the responses they received.
Another indication of reliability of e-services is evaluated based on the provision of the name of the service provider, departmental affiliation, and contact information. The frequencies of inclusion of names, job title, department affiliation, library name, and contact information are described in Table 5 . A two-way contingency table analysis was conducted to evaluate whether inclusion of names, job title, department affiliation, library name, and contact information was different among the four users. As can be seen in Table 6 , inclusion of names, job title, department affiliation, library name, or contact information were found to not be significantly related to the four users. A twoway contingency table analysis was conducted to evaluate whether inclusion of names, job title, department affiliation, library name, and contact information was different by gender or ethnicity. As can be seen in Table 7 , inclusion of names, job title, department affiliation, library name, or contact information were found to not be significantly related to gender or ethnicity. ……………………………………………………………………………………………………… Insert Tables 6 and 7 approximately here  ……………………………………………………………………………………………………… H2 was supported; all users receive the same level of service in terms of reliability.
Courtesy
The ways the user is addressed by librarians is another indication of the quality of service. The use of honorifics and greetings indicate a higher level of politeness and the use of first name indicates a higher level of friendliness (in the United States). Similarly, including "thank you for using the service" in the message is another indication of quality. The frequencies of greetings, honorifics, first name, full name, last name and thank you (greetings and closure) in the responses for each of the four users are described in Table 5 . A two-way contingency table analysis was conducted to evaluate whether librarians' courtesy was different among the four users. As can be seen in Table 6 the inclusions of greetings, honorifics, and thank you in the responses for each of the four users were found to not be significantly related to the four users. Use of honorific and users were found not to be significantly related, Pearson ⎟2 (3, N = 352) = 4.5, p = .212, Cramer's V = .113. Thank you and users were found not to be significantly related, Pearson ⎟2 (3, N = 352) = .787, p = .852, Cramer's V = .047. Greetings (Hello) and users were found not to be significantly related, Pearson ⎟2 (3, N = 352) = 1.616, p = .656, Cramer's V = .068. Courtesy measures were found not to be significantly related to ethnicity, or gender (Table 7) .
A two-way contingency table analysis was conducted to evaluate whether level of courtesy was different based on gender or ethnicity. Table 7 033. Greetings (Hello) and ethnicity were found not to be significantly related, Pearson ⎟2 (1, N = 352) = .000, p = 1, Cramer's V = .000. Courtesy measures were found not to be significantly related to ethnicity or gender (Table 7) . No statistically significant differences were found based on user ethnicity or gender. All users were treated equally in terms of courteousness of the responses they received.
H3 was supported; all users received the same level of service in terms of courtesy.
DISCUSSION AND CONCLUSIONS
Our study found that differences in quality of e-services in libraries among user groups exist but that these are not statistically significant. In other words, the study provides evidence for equality of virtual services to diverse user groups on three quality measures: timely response, reliability, and courtesy. However, discrimination on ethnic, race, gender, age, or religious grounds has been observed and reported extensively in the literature. For example, Cesare (1996) reviewed studies that focused attention on discriminatory behaviors in employment interviews. Riesch and Kleiner (2005) reported about recent cases of service discrimination on the grounds of race and disabilities in restaurants. These discriminatory acts are not unique to restaurants but have been largely documented in public accommodations (Feagin, 1991) . Studies on library discrimination are scarce and are limited mostly to studies of gender and race bias in employee recruitment and promotion (e.g., Curry, 1994) . Shachaf and Horowitz (2006) report findings of service discrimination by librarians in ARL libraries against Arabs and African-Americans and call for more research and additional training for librarians to avoid inequality in access to information. Yet, the findings of our study, unlike these earlier reports, indicate equality of services by gender and ethnicity in both academic libraries and public libraries. These results are discussed in light of three possible explanations: 1. that the provision of equitable virtual reference service is indicative of librarians' adherence to their ethical values; 2. that the findings indicate the potential of the online environment to reduce subjective bias online; and 3. that the findings of the current study are a result of its limitations.
Equitable service as an indication of librarians' ethical values
Section 201(a) of the Civil Rights Act of 1964 (42 USC § 2000a (a), 1964 states that "all persons shall be entitled to the full and equal enjoyment of the goods, services, facilities, privileges, advantages, and accommodations of any place of public accommodation…without discrimination or segregation on the ground of race, color, religion, or national origin." Along the same lines, a core norm of the library profession is the provision of "high level of service to all library users through… accurate, unbiased, and courteous responses to all requests" (ALA, 1995) . This language is also echoed in the Core Values statement of the International Federation of Library Associations (2005b). Further, free and equal access is a core ethical principle found in all library ethical values typologies (Froehlich, 1997; Koehler & Pemberton, 2000; Gorman, 2000; Mason, 1986; Shachaf, 2005a; Smith, 1997; Rubin & Froehlich, 1996) . Equal access is one of the few core values of librarianship that is shared across the globe (Shachaf, 2005a) . It is possible that these core values are learned as part of becoming a professional librarian because when Dole and Hurych (2001) asked library science students at one university to rank the three most important values of the profession, 89% of students included "service to clientele" and 32% included "equitable access" in this top tier (p. 46). Librarians, like other public sector employees, value equitable services highly (Houston, 2000) . Therefore it is possible that the provision of equitable services to library users by librarians is a direct result of their adherence to their core professional values and their professional ethical code.
While this explanation seems reasonable, such an argument cannot be made based only on one study, especially since service discrimination is an understudied research domain in librarianship. Because of the lack of studies that focus attention on service equality, it is unclear if librarians provide equitable service to users who visit the library in person. It is possible that librarians, when providing traditional (in-person) library services, do not discriminate against users on the grounds of race or gender, but it is equally possible that they do. Future studies should evaluate service equitability that librarians provide at the library. Similarly, it is unclear if service equality is the norm on all library services (e.g., circulation, in person consultation, interlibrary loan requests, and so on) or that only reference librarians are unbiased. Future research should focus on these types of service, and examine service equality in providing other library services, both online and in-person.
Furthermore, to make an argument that the findings of this study reflect librarians' adherence to their core ethics, additional research should focus on librarians' ethical behavior overall. For example, future studies could examine the extent of librarians' awareness of and adherence to their professional code of ethics. If librarians are aware of their code of ethics and adhere to it on other core values as well, it may be possible to make a sound argument that the findings of this study reflect librarians' core values. Finally, librarians' adherence to their ethical norms should be compared to other service providers. These studies should evaluate equality of service using the same quality dimensions across sectors. Based on these kinds of studies the explanation that librarians adhere to their ethical values can be justified and accepted.
In sum, while it is tempting to explain the findings of this study as a result of the ethics of librarians, such an argument would be strengthened if other studies reported empirical findings that support this explanation.
The potential of the online environment to reduce subjective bias
Another possible explanation of the findings focuses on the medium of communication that is utilized by virtual reference service. The idea that the virtual environment bears potential for equalization was suggested and documented in the context of group decision making (e.g., Daily & Steiner, 1998; Daily, Whatley, Ash, & Steiner, 1996; Shachaf, 2005b; Sproull & Keisler, 1986) . When communication is mediated by computers, social presence is reduced (Sproull & Keisler, 1986) . Interactions are more impersonal and task-oriented because of the lack of social cues, lack of context, and lack of non-verbal behavior. Further, decreasing social cues have a democratizing effect on communication resulting in status equalization. The relative absence of social cues means greater equality of services in the virtual environment. Therefore, online discrimination is less common due to the ability of potential targets to eliminate social and group identification cues and even to remain anonymous; the relative absence of social cues means greater equality of services in the virtual environment (Glaser & Kahn, 2005) . While researchers suggested the potential of equalization in computermediated communication (Sproull & Keisler, 1986) , this potential mitigation has rarely been examined in service organizations.
This explanation stresses the potential of virtual reference to overcome barriers associated with stereotypes, prejudices, and the potential it bears to lessen the amount of discriminatory behaviors. However, this argument about the potential of the virtual environment to eliminate social cues and increase equality needs to be further supported by empirical findings. At present the only two other studies that focused on online discrimination challenge this argument and provide data to contradict it (Bushman & Bonacci, 2005; Shachaf & Horowitz, 2006) . Thus the explanation that the medium allows for less bias should be supported or rejected by future research. In order to accept such an explanation, future research should manipulate the medium through which the service is provided (e.g., face-to-face, phone, email, chat). If the findings of such studies show a reduction in service discrimination, the extent of reduction in online subjective bias compared to traditional setting should be examined as well. If on the other hand the findings indicate a similar level of discrimination or even higher levels of discrimination online, it bears major implications for training, performance evaluation, and service quality assessments.
In sum, while it is tempting to explain the findings of this study as a result of the medium, such an argument needs to be supported by future research manipulating the medium of service provision.
Limitations
The third possible explanation of the findings of this study lies in the limitations of the study. These limitations should be evaluated in light of the existing research in this area and the motivation to conduct this study. The current study was motivated by the pilot study (Shachaf & Horowitz, 2006) , which indicated possible discrimination against Arabs and African Americans. However, due to the small sample size, statistical significance could not be determined. In addition, the pilot study did not control for possible interaction effects between gender and ethnicity. The current study involves a much larger sample: instead of 23 libraries that participated in the pilot study this study involved 142 libraries, 54 academic libraries and 88 public libraries; moreover, 676 reference transactions were analyzed in this study compared to 138 transactions that were used in the previous study. The second part of this study, focused on public libraries, was specifically designed to manipulate both gender and ethnicity. With a 2X2 factorial design, we tested for and found no significant main effect of gender or ethnicity and no significant interaction effect of gender by ethnicity. The differences between the pilot study and the current study are described in Table 8 . ……………………………………………………………………………………………………… Insert Table 8 approximately here. ……………………………………………………………………………………………………… While we corrected these weaknesses of the pilot study, other limitations remain: 1) the limited scope of the quality measures; and 2) ethical consideration regarding human subjects and the threat it bears on the unobtrusiveness of this study. First, this study focused on equality of service using only three measures: timely response, courtesy, and reliability. Other variables are involved in the reference encounter which may reveal different levels of service to different user groups. It is possible for example, that different user groups exhibit different information needs and that librarians may discriminate more when certain type of questions are involved. Further, it is possible that diverse user groups have different expectations of the service provider (i.e., the reference librarian), and that their level of satisfaction would vary accordingly. It is also possible that in real life transactions sent by users from different groups will differ in the writing style, frequencies of typos, and grammar; these variations in the questions may evoke different reactions in the librarians, leading to differential levels of service.
Second, the possibility that the librarians who answered the requests were aware of the study and therefore behaved in a less discriminatory manner is another limitation of this study. The human subjects committee required the researchers to gain informed consent prior to data collection from each of the participating institutions. While the time spanned from the recruitment and data collection was long enough, and the requests were sent while using fake names and fake email accounts, there is a chance that the librarians were more conscious of their behavior and corrected for any discriminatory tendencies.
Furthermore, it is possible that our sample of libraries is biased due to the request to collect informed consent. It is possible that the libraries who agreed to participate represent institutions who prioritize equality or those that are more confident in their service equality. We conclude that the findings of this study may be an outlier that resulted from the limitations of the methodology and call for future research to support or contradict our findings.
In sum, the findings of this study can be explained in three ways: that they are reflective of the ethical behaviors of librarians, that they are reflective of the potential of the virtual environment to lessen subjective bias, and that these results are due to the limitations of the study. Any of the three explanations would require future research to provide additional support. The findings of this study open a wide door for future research and in doing so the study provides a significant contribution to the research of librarians' ethics, research about virtual reference (and e-services), and research on online subjective bias.
Do virtual reference librarians provide equal quality of service to diverse user groups? Based on our findings we can tentatively answer "yes," since no significant differences based on race or gender were found in the quality of e-services that libraries provide to the public. The quality of service to all user groups was equal in terms of courtesy, reliability, and timely response. We conclude that the virtual environment has the potential to enable unbiased services to all users. Table 8 . Differences between the pilot study (Shachaf & Horowitz, 2006) 
